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DETAILED ACTION 
Claim Objections 

1. Claims 5 and 12-20 are objected to because of the following informalities: 

(1). The phrase "retroprisms'' recited in claim 5 is confusing and indefinite since it is not clear 
what is considered to be a "retroprism". 

(3). The phrase "in an optical device a diffractive optical system" recited in claim 12 is confusing 
and indefinite since it is not clear what is the structural and logical relationship between the device and 
the system 

(3). The alternative phrase recited claim 20 is confusing and indefinite since the elements recited 
in the alternative phrase are not equivalent to each other which makes scopes of the claim unclear. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defmed in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1-6 and 10-11 are rejected under 35 U.S.C. 102(e) as being anticipated by the patent 
issued to Chen et al (PN. 6,563,977). 

Chen et al teaches a diffractive optical system^ (Figures 1 and 4) in a multiplex/demultiplexing 
device (2 or 40) that is conprised oi di directing element (10 or 50) that directs an inputted optical signal 
to a transmissive grating assembly (12 or 44) serves as the means for repeatedly transmitting and 
diffracting the directed optical signal into multiple channels of distinct wavelengths and a reflector (8 or 
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52) that receives the multiple channels from the grating assembly and reflects the multiple channels back 
toward the means for repeatedly transmitting and diffracting, (please see Figures 1 and 4, columns 7-8 
and 12-13). 

With regard to claim 2, the multiple channels reflected by the reflector are transmitted through the 
means for repeatedly transmitting and diffracting or the grating assembly, (12 or 44). 

With regard to claim 3, Chen et al teaches that the multiple channels are transmitted through the 
grating assembly (44, Figure 4) at least two times. 

With regard to claim 4, the directing element (10 or 50, Figure 1 or 4) is a bi-convex lens. 

With regard to claim 5, the reflector is a mirror or mirrors, (please see Figures 1 or 4). 

With regard to claim 6, Chen et al teaches that the grating assembly (12 or 44) is angled with 
respect to the directing element and the reflector, (please see Figures 1 and 4). 

With regard to claims 10 and 1 1, Chen et al teaches that the multiplex/demultiplexing device has 
a waveguide array (6, Figure 1) having at least one input waveguide (4) and at least two output 
waveguides for receiving the multiple channels from the grating assembly, (Figure 1). 

This reference has therefore anticipated the claims. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 7-9, and 12-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Chen et al. 
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Chen et al teaches a multiplex/demultiplexing device (2, Figure 1 or 40 Figure 4) that is 
comprised of di diffractive optics system (12 or 44) wherein the multiplex/demultiplexing device 
con^rises a waveguide array (6, or 43) including an input fiber that directs an optical signal into the 
diffractive optics system The device further comprises a directing element (10 or 50) that directs the 
inputted optical signal to the diffractive optics system including diffractive optical element (DOE) that 
diffracts and transmits the directed optical signal into multiple channels of distinct wavelengths and a 
reflector (8 or 52) that receives the multiple channels from the diffractive optics system and reflects the 
multiple channels back toward the diffractive optics system, (please see columns 7-8, and 12). 

This reference has met all the limitations of the claims with the exception (with regard to claim 7 
also) that the diffractive optics system does not include two diffractive optical elements. However, Chen 
et al in a different embodiment teaches that two identical or similar diffractive optical elements (70 and 
72, Figure 6) that are positioned at a non-zero angle with respect to each other can be used in the 
multiplex/demultiplexing device for making the optical signal into multiple channels of different 
wavelengths. It would then have been obvious to one skilled in the art to apply the teachings of Chen to 
modify the multiplex/demultiplexing device to use two diffractive optical element or grating assembly 
placed at a non-zero angle with respect to each other for the benefit of allowing the 
multiplex/demultiplexing device to have a folded geometric arrangement so that the device can be design 
to have a desired shape that fits to different application requirements. With regard to claim 8, Chen et al 
does not teach explicitly that the diffractive optical element is a binary transmission grating. However 
binary grating is a very well known type of diffraction grating in the art to make the diffractive optical 
element a binary grating would have been obvious to one skilled in the art for the benefit of making the 
diffractive optical element to desired diffraction efficiency. With regard to claim 9, Chen et al does not 
teach explicitly that second diffractive optical element is attached to the reflector. However in a different 
embodiment, Chen et al does teach that the diffractive optical element can be attached to the reflector 
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(Figure 2). It would then have been obvious to one skilled in the art to make the diffractive optical 
element attached to the reflector for the benefit of making the device with a more compact design. 

With regard to claim 14, Chen et al teaches that the waveguide array is placed at the focal plane 
of the directing element, (10 or 50). 

With regard to claims 15-16, Chen et al teaches that the diffractive optical element is transmission 
diffraction gratings and it is preferably a holographic diffractive grating, (please see column 8, lines 25- 
30). 

With regard to claims 17-18, Chen et al teaches that a polarization-rotating element (14, Figure 1 
and 46 Figure 4) is used to prevent polarization dependent loss. This reference teaches the polarization 
rotating element is a birefringent element but it does not teach that it is placed between the directing 
element and the first diffractive optical element and it does not tech explicitly that it also include a half 
wave plate. However Chen et al does teach expHcitly that the idea of having the polarization rotation 
element is to introduce a 90 degree rotation of one component of the polarization light, either in 
combination with the reflection at the reflector or not, so that P polarized light will be rotated to S 
polarized light and the polarization dependent loss can be eliminated. It would them have been obvious to 
one skilled in the art to use liirefringent element and half wave plate as the polarization rotation element 
to provide the 90 degree polarization rotation for the benefit of using known elements in the art to provide 
the desired polarization rotation. It is inplicitly true that the position of the polarization rotation means 
does not affect it function, namely converting P-polarized light into S polarized light. It would then have 
been obvious to one skilled in the art to place it at desired location for the benefit of making the device 
fitted for specific applications. 

With regard to claim 19, Chen et al teaches a folded arrangement of the diffractive optical 
elements and the reflector, (please see Figures 1, 4 and 6). 

With regard to claim 20, Chen et al teaches a multiplex/demultiplexing device. 
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6. Claims 21-24 and 25-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Mitamura et al (PB. 6,646,805) in view of the patent issued to Chen et aL 

Mitamura et al teaches a device and method for multiplexing and/or demultiplexing an optical 
signal wherein the device conprises a lens (308, Figures 32-43) for directing a multiplexed optical signal 
along a predetermined path and a first and second diffractive optical elements (320, 321 Figure 32 or 438, 
439 Figure 43) for performing a first and second diffractions on the optical signal to separate the 
multiplexed optical signal into a plurality of channels of different wavelength and further dispersing the 
channels and a reflector (309) for reflecting the pluraKty of channel after the second diffi-action. 

This reference has met all the limitations of the claims with the exception that it does not teach 
explicitly to use a pluraHty of waveguides to output the plurality of channels. Chen et al in the same field 
of endeavor teaches a multiplex/demultiplexing device wherein a waveguide array having at least one 
input fiber and a plurality of output fibers for inputting multiplexed optical signal into the device and 
outputting the multiple channels of the signal out of the device, (please see Figure 1). It would then have 
been obvious to apply the teachings of Chen et al to modify the arrangement of Mitamura et al to use 
waveguide array as means for efficiently inputting and outputting the optical signal 

With regard to claims 22-23, the diffractions are performed by the first and second diffractive 
optical elements respectively, and the reflected multiple channels are transmitted through the first and 
second diffractive optical elements. 

With regard to claim 26, Mitamura et al teaches that the diffractive optical element has a binary 
profile, (please see Figures 32 and 33). 

With regard to claim 27, Mitamura et al does not teach explicitly that the first and second 
diffractive optical elements are angled Chen et al in the same field of endeavor teaches that a pair of 
diffractive optical elements (70, 72, Figure 6) that are disposed at non-zero angle with respect to each 
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other is used to achieve the multiplexing/multiplexing function. With regard to claim 28, Chen et al 
further teaches that the lens and reflector can be also at angle with respect to the dif&active optical 
element, (please see Figures 1-6). It would then have been obvious to one skilled in the art to apply the 
teachings of Chen et al to make the diffractive optical elements at non-zero angle with respect to each 
other and the lens, the diffractive optical element and the reflector at angle to each other to make the 
device with more conrpact arrangement. 

With regard to claim 29-30, Mitamura et al teaches that the inputted optical signal is 
demultiplexed by the system into a plurality of wavelength distinct channels and combined into 
multiplexed optical signal. 

With regard to claim 31, Mitamura et al teaches that the lens, the diffractive optical elements and 
the reflector are placed in a telemetric mode. 

Contact Information 

7. Any inquiry concerning this communication or eariier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can norinally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off 

If attenpts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 571-272-23 12. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published appUcations may be obtained ' 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). / 
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